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Dear Mr. rhimsen: 

This letter .'juuunarizes the status of; our investigation of the ground-
x̂ ate r-related inipacty of the disposal site at tlie Henkel property and provides 
recommendations for the next phase of the investigation. A total of 14 
shallow pie/.ometers, 8 piezometers in the Platteville aquifer and 5 shallow 
sampling '.v-ells have been placed in the area surrounding the disposal isite. 
Water levels measured in the shallow piezometers have been u.sed to determine 
the direction of sh.:illow groundwater movement in the vicinity of the disposal 
site. The Platteville borings and piezometer.-.; have been used to define the 
characteristics of the glacial drift and upper bedrock formations in the area 
and to '.neisuve groundwater levels in tlie P J a ttevi lie aquifer. The Plattcvill(j 

the uppermost bedrock aquifer beneath the site. I S The 4 - i n c h d i a m e t e r 
s a m p l i n g w e l l s have been used to c o l l e c t .s.-;mples of t h e s u r f i c i a l g roundv;a te r 
i n t he g l a c i a l d r i f t . Tiie l oca rLons tif t he m o n i t o r i n g w e l l s ar.d pi ezomi^.ters 
t l i a t have been p l aced to d a t e a r e shc^m i n F i g u r e 1. 

The e l e v a t i o n of t he s u r f a c e of t he s a t u r a t e d zone in t h e g l a c i a i d r i f t 
i s sho^ '̂n i n F i g u r e 2 . S t r e a m l i n e s showing t h e d i r e c t i o n of g roundwa te r mo'/e-
ment i.n tlie upper s a t u r a t e d zone a r e a l s o idiovm. The s t r e a m l i n e s shovj a 
g e n e r a l so u thv . ' cs te r l y d i r e c t i o n of g roundwate r movement a c r o s s t he d i s p o s a l 
s i t e a r e a . Ra t e s of g roundwa te r movemer.t a p p e a r to be f a s t e s t in the immedi
a t e v i c i n i t y of t he d i s p o s a l s i t e and s lower d o w n g r a d i e n t or t he s i t e as 
e v i d e n c e d by tlie s p a c i n g between t he c o n t o u r s . S ince i h e p e r m e a b i l i t y cf tlie 
s u r f i c i a l s o i l s has not ye t been d e t e r m i n e d , r a t e s of g roundwate r movciient 
c anno t be p r e d i c t e d a t t h i s t i m e . 

The g e n e r a l i z e d g e o l o g i c column in t he v i c i n i t y of t h e s i t e i s shown in 
F i g u r e 3 . The a r e a i s u n d e r l a i n by a p p r o x i m a t e l y 30 to 60 f e e t of a l l u v i u m 
t h a t r a n g e s from a f i n e to a medium sand . In some arenas, t h e a l l u v i u m i s 
v inde r l a in by a b a s a l c l ay t i l l u n i t t i i a t ^-arl •:,•;; i n t h i c k n e s s from 0 to 10 f r e t 
i n t h e b o r i n g s p l a c e d so f a r i n t h e i n v e s t i g a t i o n . The t h i c k n e s s of t h e b a s a l 
c l ay t i l l u n i t i s sliown in F i g u r e 4 . Th i s u n i t i s t h i c k e s t in the s o u t h 
w e s t e r n p a r t i nu (;L Che s tudv a r e a and i s no t v^rcseiit ove r tiie n o r t h e r n ,:nd 
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eastern halves of the area. The Decorah Shale is the subcropping bedrock 
under much of the study area, although it is thin and weathered in many areas 
and may be present only as islands. Available information shows that the 
Decorah is likely not present under the southern and southwestern portion of 
the .study area. Contour.s of tiie thickness of the Decorah Shale are also sho-v̂  
in Figure 4. The Decorah Shale is underlain by the Platteville Limestone 
which is the uppennost aquifer in the site vicinity. Even though the Platte
ville can be considered an aquifer, it is not used extensively by wells in the 
area. Available information indicates that the upper portion of the Platte
ville is comprised of three units which are potentially water yielding, tlie 
Carimona, Magnolia, and MiffIin Members. The Platteville is underlain by the 
Glenwood which probably acts as an aquitard separating the Platteville from 
the underlying sandstoiie and dolomitic aquifers. The Glenwood is underlain by 
the St. Peter Sandstone and the remaining bedrock formations of the Twin City 
Basin. 

The piezometric levels in the Platteville are shown in Figure 5. Compar
ing the piezoTvietric levels measured in the Platteville piezometers with the 
surficial water table elevations measured in tlie accompanying shallov; piezom
eters and wells indicates that the level of the shallow groundwater varies 
from 6 to 15 feet above t.'ie piezometric level of the Platteville. This 
indicates the potential for downward movement of groundwater from the glacial 
drift to the Platteville. The greater elevation differences in the area 
underlain by the Decin-ah Shale indicate that the Decorah may be acting to 
retard seepage from tlie surficial aquifer to the Platteville. 

.As shown in Figure 5, Platteville Piezometers BB, LL, and RR are located 
in the Carimona unit of the Platteville, Piezometers GG, 00, and QQ are 
located in the >'agnolia unit, and Piezometers II and PP are located in both 
the Carimona and Magnolia units. Comparing the v/ater level measurments taken 
from Piezometers RR and 00 shows that the piezometric level in the Carimona is 
between 3'i and 4 feet higher than the piezometric level in the Magnolia unit 
at the location of these nested piezometers. These two units are separated by 
a thin stratum of bentonite in the lower Carimona and the massive, micro-
granular limestone of the upper Magnolia which seem to be retarding the 
movement of water from the Carimona to the Magnolia at least at tlie location 
of Piezometer.'; !hv nnd 00. Piezanetric levels in the Carimona indicate that 
the likely direction of groundwater movement in this unit is to the wi.-st, 
southwest or south. Viate.x level measurements in the Magnolia indicate the 
likelihood that the gradient is to the northwest or north with a somewhat 
steeper gradient tlian in the overlying Carimona. In summary, the data sho;-; 
that groundwater movement in the Platteville is likely complex, with differ
ent directions and rates in the two upper units. 

Groundwater .samples were collected from the shallow monitoring wells and 
the Platteville piezometers and analyzed for a series of volatile organic 
compounds. The results of these analyses are summarized in Tables 1 and 2. 
The samples from the shallow monitoring wells were split with the Minnesota 
Pollution Control Agency and the results from the two laboratories compared 

V f a v o r a b l y . A sample c o l l e c t e d from M o n i t o r i n g Well 2 l o c a t e d imraediat 
d o w n g r a d i e n t of the d i s p o s a l s i t e was a l s o a n a l y z e d for p r i o r i t y p o l J u t a a t s 
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using GC/MS techniques. The results of this analysis are shown in Table 3. 

The results .G'.IOW that volatile organic com[iounds were the most common priority 

pollutants in the sample. 

The analyses of the shallov; groundwater sample.^ showed that tricliloro-
cthylene was the volatile organic compound tiiat is present in the highest 
concentration in the samples. Tri chl oroetliylene concentrations in the 
groundwater samples are shown in Figure 6. As shown in Figure 6, highest 
concentrations in the surficial groundwater system were found irmcdiately 
downgradient of the disposal site with concentrations gradually decreasing in 
ttie direccion of downgradient groundwater movement. 

Highest concentrations in the Platteville were found in the sample Irom 
Piezometer Hli located northeast of the disposal site. This piezometer is 
finished in the Carimona unit. Concentrations of trichloroethylene in 
samples from the other Carimona piezometers (LL and RR) \-;ere I'i orders of 
magnitude lovjer than at Piezometer liB. If the trichloroethylene is migrating 
from the disposal site to the Platteville, the measured distribution of tri-
chl or'.iethylene concentrations is not consistent with the measured direction 
of groundwater movement in tlie Carimona. This inconsistency is significant 
an;J will be further investigated in the next phase of this study. Concentra
tions of trichloroethylene in the underlying Magnolia were consistentiy less 
than, the concentrations in the Carimona. 

A number of industrial bedrock wells in the vicinity of the disposal site 
have been sampled. The locations of the bedrock wells that were selected for 
sampling are shown in Figure 7 and the characteristics of these wells are 
surnmarized in Table 4. The results of the analysis of volatile organic 
compounds in these samples are shown in Table 5. The results indicate that, 
with one exception, none of the samples consistently showed detectable con
centrations of volatile organic compounds. The exception was Well 200334, 
located approximately 4,000 feet west of the disposal site which sliowed trace 
concentrations (6 ug/L) of trichloroethylene. 

The next step in tlie investigation will involve the further definition of 
piezometric levels in the Platteville aquifer upgradient of the di^sposal 
site. Hased on tlic re.sults of Che investigation to date, it is possible that 
t!ie trichloroethylene measured in Piezometer BB northeast of tlie site is 
coming from .inothcr source. To further define piezometric levels in the 
Platteville aquifer northeast of the disposal site, a series of additional 
Platteville piezometers will be placed north and oast of the site in both the 
Carimona and Magnolia units of thv Platteville. The locations of these 
additional piezometers are shown in Figure 8. Piezometers SS, TT, UO, VV, nnd 
:•;',•} will be placed first and water levels will be measured to detennine the 
directions of groundwater movement. As necessarv, Piezometers XX and YY will 
be placed to provide additional information on Platteville water levels 
northeast of tlie site. Based on the apparent directions of groundwater 
movement in the Carimona and Magnolia aquifo's, one or more 4-inch diameter 
monitoring wells will be placed upgradient of Piezometer BB in the Carimona to 
provide information on the quality of groundwater upgradient of the Platte
ville piezometer shoiv'ing the higiitist conr on t r.:i ( i.m of t r i.c iiloroe tliy ieue mv.:a-
sured in the 1' [a11 e villi to date . 
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We have developed the specifications foi the new Platteville piezometers 
and have discussed them with rhe Minnesota Department of Health. V/e are 
planning to place the additional Platteville piezometers during Augu.st and 
hope to have water level measurements and a recommendation for the location of 
one or more Platteville monitoring wells by September 1. If you have any 
question.-;, plea.se contact me. 

Sincerely, 

A l l a n Gebhard 

AG/tn 
E n d o s u r e s 
c : Mike Ayers 

Dennis Vaughn 

http://plea.se


I^ INI i rL / . ' '^T 

'.r>\ y 
i 

• S l ia l low M o n i l o r i r u j We l l 

• . ' i i i - i l low ' ' l e /o ino t .o i -

^ f ' i a l l c v i l l o P i c z o r n o l o f 

-|| .... 

M ': 
-i.' L_ 

l l - - . • . . . , . 

\ 

••-.TRAFFIC 

"1 -,-̂ -; r> 

1 _.̂  i ^ ^ 
1-1.1 

.' 

' HEfjijrPiN 

• 1 . . 

—•*" Ll n r 

:;T) 

'.J 

n ' 

.--.. 

L l 
, .-i-L'^' 

2 G • % 

r ' 
06' 

—. . n 

• -̂ ^ ! 
" 1 

' • ' • - • ' ! . 

. . . V " ...J 

:.Hft-
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TAULE I 

SHALLOW DRIFT MONITORING Wl'LLS 

WATER QUALITY 

ConconLrat.iiivis in ug/L 

1 

it 

.k 

A 

-.'< 

A 

•k 

3.0 
:k 

•ft 

Sha 
') 

47 
2 

11 

l- '4 

22 

•A 

30 

830'' 

3-4 

llow Ve 

y 
L30 

JAO" 

I ' l 

78^ 

19 

* 

4 3^ 

780^ 

10 

11 
/. 

*^ 

7.1 

•A 

vV 

•k 

•A 

•k 

4.2 

*^ 

5 

. 3 

:V 

•A-

ii. 

i: 

,^ 

1.2 
2 

100 
i t ^ 

Benzene 

Chl orofoi'iii 

1 , l -Oici i 1 'jriiet;h.iui^ 

1 , 2-I).Lchl'.iro(.- rli.ane 

1 , 1 , 2, 2-Ter.r.ich i j i-oethane 

ro l i i eae 

1 , 1 , l - T r i c h i o r o e t . h a n e 

T r i c'.i l o r o e tliy i ene 

.Xvlone 

• ' 'Concen t ra t ion v.-as les.s t h a n d e t e c t i o n l i m i t . 

T l n l e s s othen-.'i. 'ie n o t e d , r e p o r t e d c o n c e n t r a t i o n i s t h e a v e r a g e o i two o r more .inaly.se: 

•"Value rejK'irLoi.l Li ii\iiii ;in;<^le ar'a. Ivs i . s - A n a l y s i s o.f second sample exceeded l i n e a r 
r e s p o n s e r.-iii^e ai; i n i L h a l in.-i trument s e t t i n g . 

'3Sin;jie a n a l y s i s o n l y . 



TABLE 2 

PLATTEVILLE FlEZOliETERS 

VJATER QUALITi ^ 

( C o n c e n t r a t i o n s i n \i-:\l L) 

GG I I LL 00 

ijL-.nz ene 

Cli loro form 

1, l -Dicl iJ o r o o t h a n t 

1, 2 -D ich lo roechan ' . : 

T o l u e n e 

1 , 1 , 1-Tr i c ' i l c^ r^e t l i an t 

T r i c h l o r o e t h y l e n e 

-Xyl enes 

8 .1 

13 

•k 

37 

20 

1,600 1.9 

6 .7 

1.5 

5 .S 

3 . 7 

900 87 12 

PP 

1.8 

00 RR 

11 

24 

41 

32 

R e p o r t e d c o n c e n t r a t i o n i s t h e a v e r a g e c o n c e n t r a t i o n irorn i r . u l t i p l c analj^st 

C o n c e n t r a t i o n was l o s s t l i an d e t e c t i o n l i m i t . 



TABLE 3 

GC/MS ANALYSIS 
SHALLOW MONITORING WELL 2 

(9) 

22 

(9.7) 

16 

<10 

<10 

••-10 

1400 

-.10 

" 

47 

36 

11 

14 

22 

1 

30 

830 

34 

(0.6) 

•:I0 

<10 

••:10 

<10 

<10 

-rlO 

<I0 

<10 

OC/MS GC Blank 
Indicator Parameters 

Benzene 

Chloroform 

1, l - l ) i c h l o r o o t h a n e 

1 , 2 - D i c h l o r o e t h a n e 

1,1,2,2-Tetrachlorocthaae 

Toluene 

1 , 1 , l - i r l c l i l o r o e t h a n e 

T r i c h l o r o e t h y l e n e 

Xy lenes 

Other Parameters Detected 

Volatile Orc;anics 

Carbon Tetrachloride (4) — (1.4) 

1,1-Dichloroethylene (1.5) — <10 

1,2-Dichloroe:hylene, trans 17 — (0.3) 

Methylene Chloride (2.2) — (4.4) 

Tetrachloroetb.une 17 — (0.4) 
t, 

Y^yyy^}^y^2y_ .Ori.-niics 

B i s ( e t I r y l l L P x y l ) p h t l i a l a t c ( 1 . 7 5 ) 

n i - n - h n t y ] p i i t h a l a t e ( 7 - 0 ) 

N ltroh(.'iK;enf ( 2 . 6 ) 

* t h e c o n c e n t r a t i o n was l e s s t h a n d e t e c t i o n l i m i t 

— no t anal} 'zed 

( )componnd was i d e n t i f i e d a s i i r e s e n t a t a c o n c e n t r a t i o n l e s s t han the CPA 
d e t e c t i o n l i m i t for t h e method used 



T.\B],E 4 

CHARACTERISTICS OF PRIVATE WELLS INCLUDED 
IN S/uMPLING PROGRAM! 

11 Number 

200815 

2002 63 

200384 

223839 

Well 
Depth 

404 ' 

4 23' 

340' 

No Record 

Casing 
Dep th 

215' 

290' 

261' 

331' 

Aquifer Used 

P r a i r i e du Chien/Jordan 

P r a i r i e du Cliien/Jordan 

P r a i r i e du Clilen 

At Least Prairie du Chien 

Maybe Others 

200603 1110' No Record Hinckley — Maybe Others 



TABLE 5 

FRIV;.TE BEDROCL WELL DATA 
( c o n c e n t r . a t i o n s i n i.:;-,/!,) 

Benzene 
Chloroform 
1 , 1 - D i c I i l o r o e t h a n e 
1, 2-Dichloroeth.ane 
1, 1 , 2 , 2 ~ T e t r a c l i l o r o e t h a n e 
1 , 1 , l - T r i c ; " i l o r o e t h a n e 
T r i c h l o r o e t h y l e n e 
T o l u e n e 
X v l e n e s 

W e l l 
/ /200815 

( B - 1 ) 

•k 

1 . : 

0 

9 . 1 

•k 

•k 

Well 
17 200603 

(B-2) 

•k 

k 

* 
-A 

k 

k 

•k 
it 

k 

13 

-
A 

k 

k 

k 

k . 

A 

* 
k 

k 

k 

k 

k 

6 . 0 

k 

W e l l 
i;200384 

(B-3 ) 
B 

* 
k 

k 

k 

k 

5 . 8 

C 

1.5 
k 

k 

k 

k 

6 . 3 

W e l l 
12002 6' 
( 2 - 4 ) 

0 

Wel l 

i¥223839 

M i n n e a p o l i s 
C i t y Wa te r 

(C-1) 
A 3 

n o n z e n e 
C h l o r e form 
1, 1 - i) i c h 1 o r c e t r; a n •.' 
1 , 2 - n i c h l o L o e r . n a n e 
1, 1 , 2 , 2 - T e t r a c h 1 o !• r.i G11 
1 , 1 , 1-T'r i c i i l o r o e t i i a n c 
T r i c h l o r o e t i i y l e -̂ie 
'lo 1 Liene 
X v l e n e s 

6 . 4 ^ 

k 

k 

•A 

* 
* 
* 

12^ 9 . 1 22" 

; 11; t e c t o r c 1 e a n i n g b J .a s 

': I ' i c e n t r a t i'>n v 'as l o s s 

':.; L ..ma Lv^ed . 

tliC c h l o r o f : : - r m d a t a 

an dcjLect l ! - )n l i m i t ; . 




